Close-in Giant Planets via In-situ Gas Accretion
& Their Natal Disk Properties
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How to form
close-in gas giants?

Orbital Period (day) Dawson & Johnson 2018
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In-situ gas accretion IS possible

in the vicinity of the central star
e.g., Bodenheimer et al 2000, Batygin et al 2016
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Basic hypothesis

the occurrence rate ~ gas accretion onto planets
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for:the occurrence rate distribution
of close-in giant planets

Tanigawa & lkoma 2007



Disk model

My = 3mvE,,

Ruden & Lin 1986
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Disk model

Mg = 3mvg,

Ruden & Lin 1986
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Opacity comes from Table of Bell et al 1997
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TABLE 2
ANALYTIC RosseLanD MEaN Oracry v (cm” g7 ') &k = &, p™T™.

Max. Temp.
Fa (K) Relerence

a,

0 2.1 132 HS
0 —0.01 170 1IS
0 11 375
0
0
0
1

L3 3
1 580

LR LT S

Occurrence rate (%)

‘ Transition temperstures are found by setting «, p*Th =
Nm+1 ™' TH*" and sclving for T. These valucs require specification of g3
we wse p = 107 gom™°. The densily dependence is weak ; ils expoxnl s 104 104

mven by (o, , — &, )(B, — B.+.) and is respectively, 0.0403, 0.U0123, and Orbital Period (day)
0.047Gforn = 7,8, and S.
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Implication
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Occurrence rate (%)

Implication

—/
=1
RIS
d
i
L 3
=
|
i
i
e
==
-
| ]
ii

-

B.=10% [ —
) (I'SR(-I:

r
~4 (zx 10-2 au

Vertical Magnetic Field BZ (Gauss)

102 —:

-‘- 1
-ln‘ll‘ IR =

gmﬁam

—
2

| l ;

IIE!I! !llIIIIII“IIIIIII\IIIl,,!.v,-

-
o
e

Ll_]-' — |
-lllll—-n-l

—
9

Okuzumi et al 2014



Summary Hasegawa et al, submitted Ap|L

® The origin of close-in giant planets is still unclear

® [he occurrence rate distribution has some intriguing
structure

® Developed the simple, semi-analytical model, focusing on
gas accretion onto protoplanets

® The gas surface density traces the occurrence rate - it
increases with increasing the distance from the central
star

® The occurrence rate distribution may trace the magnetic
field profile - stellar dipole fields dominate at r < 0.1 au
and the large scale field may be important at r > 0.1 au



